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[ SB * Jfi 8 ] 

j7Xiffltit?aitt jnci'iitiaitj^nitf^b, ffi ie it s sut # 7 x 

* « ± C . fflECVDlSl^'JIB^lltfmtZi^^lIWHt^aftJ-^XSS 30 
Q %&15 & 7 J) -5 "7 - 
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[ % w q u m 2 si m ] 
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* 5g Bfl . 1tC*vfA*;i,fflC)ibfc. aiH«NHt*91klf7X**, ft 

[ 0 0 0 2 ] 40 

[ ft % a) n. m ] 

j77S«icmtzx', Kito-/7Azx (i to) sY©a«»iiy»siE?afe 

«HH««8Ht?p^7X3l«t*, JyfAU, 7iZ?M, tBliffl J A - ^ 7 X , 

* jt ffl □ C - 7 X . ft » ffl 5/ 3 -7--X«y«^«*RCiPJfflrftTl)I. 
t 0 f 7 . >yf AHClU7lt, I Ht, EA^JHtttitfrlCTll. 

PDA) - 1^?*, « # « fi . f'/HJ^7, F A « 88 . 3 - f C T - V a > 
9 OB* 7 ?7ll S . 

[ 0 0 0 3 ] 

? y f A % )l Q * * ttt 0? t El 1 IC m t . El 1 IU ft I ) 7 tt , A 7J f J (?) 7 < )P A 1 ± IC 7 * ^ 
^ffl*«12t^tZ±8l!«ffi3>;7) , 7X*«5±C^B3^^il4t*tZTa3«ffi6 V 50 
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± §5 « *5 3 # L ? . T»«tt6V«t2CVlC*'K *t©ttlt«JlttC*Mt7efl) 
? fa J . 
[ 0 0 0 4 ] 

, J7ZH5 5 9IU1. immH, 0. 5-0. 7mm8I^l<5-D7fTii 
? . U 7> U . ?7ZSS5(i)Sn»< 17H< y, 3IB#1&T U , ffffltJfettt»«t 

[ 0 0 0 5 ] 

±8ElHllltJil5*?-Zfc4bC. #7X£$©3$JftS<i»373)£*U7, tf^ZJt^&llUS 10 

»*rit?**v i7B, iMbattffifc^jtoiftufcff^xSttfcffltj^ayc^'jjfca 

Jf7ZSi(5f < Mi*3Hbfc?l*. flffiiiSCft I) 7*1*1*3 

»<9»K*#-3? ! c<<B«i<?>3*Kff« i itic<ii. ^©^di). ftt^bssnbsc^z 

[ 0 0 0 6 ] 

-75- Jf7ZiaiCi«?tlJi«»liC«. I T0BI'(! ) HtXXlflf|2;<«ftft7 

1 1 3 . BUb X X Ml* , IT0SM^Jt^-7.*5 7-Dt2Xt^t)5ll^ECVD^-?^»-? 20 

3 £ 4/) , I £ tt , DXHSClft7linHC. tt*«)CtlJiefttt J < > «l«l-'lt^flS 
W2*felC*tlfe«iat t o 7 I) 3 . 
[ 0 0 0 7 ] 

iistB<tus#fti. *t j* £ , -)Sffi[:«ffl7ti7i]r/-y7Uj7Xt 

J'77MH7lHiaS, a«|q|±®itt?»>»J»D«)ft*8iftr*lTl)*>fU7* 

, «pKia?iiMcr«JTiizc){CJ:-3T*ffli9s*0*i»a*i7ft. t ^ # < fii ± 

©^S^tfflIl7-t+7U^7^il$l7^^^. 

[ 0 0 0 8 ] 30 

±ief*Kic*JU7t*. ■Hbxx«t»jfcufc«c<b*i*<b*Z/3»ffiia 1 v7*i7t)Z ( m 

* W , » SF * AM . 3i(«fcZ*»SrFXltf2*B!!. ) . C^fiftT-ifcftl*, lb $ 3Hb U £ & C tt 
Bl9J3;i7n«XtlH5llfeiJ), ffT-XlfcttOSISfcTttjBCVlCU). b#l, ib 
«ttC»t7>U7lb*5Hbt?*.W. # , 7Z$ftc<>?#ft*Jt-\7'f *>£:*#SHiCttZ 

«Qtt*lffi?0«!l&ttff£3C*ff : ?-«7tlI. 

[ 0 0 0 9 ] 

7 ft 7 I) Z (fflfcl*. KoTXlW 3 #K. ) . aSlP)±gfl<)?tt«l)feW^^»<b 
SQSI*»7 tlT II * I) . 40 
[0010] 

[ » 8* X W1 ] «lf ?- 5 9 04 S^ftl 
[ « if X ft* 2 ] ft 1 ¥ 1 0-2 3 1 1 4 7 * & ffi 
[»SF 3 1 »HH¥ 8 - 1 1 9 6 7 4 * & « 
[&$#»* U<fc?->:t3t*»] 

* 5S Bfl « , ffi^aSHt^U^^T^t©^';, SSCVDiJ5y®Sig-?i3;i? 
ft3I«luftU7£, <b$i*U;7ftfcff7X3fcfi<?>3*Kt«*5uV4s<. Jf7Zl«(!) 
if 7 1 » < i/iH7t, *yfA*;K9HffliiJitt«'»a?? ! ?aifl»*HW? : <b* 

BHbff7X*«*^0»fc/5fct:lfittT?C>:ti«)VT3. 
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^fSBflta, xr^zsttt^^sntr^cvc^'Mb^subv^xatttflf^artL. mint 

<l;6(0~!!%<?Li! OtSSb, 5 5 0 t)U?Ji 'i , #T$igffiI*#2 0 

0-8 0 0 MPcL?SI3B§!HIItHtf llt*7XSSt}!«tI. 
[0012] 

* * . ^fSBHtf, ff^ziatttsatttzcvc^'Hbsattffvzafcat^jsu. » 
le ^ $ sub # =7 z s & ± ic. tEcvD*c«fc';aBH»«»t^0i;t?cvt!»«>:ti 

77*«ttKl%JSS?2~1 % <9 N a. 2 Ofr<£^0~3%<<>L i z OtStb, S £ 
5 5 Otmi?Ji'J « #o*!JfiBSJB#ff20 0-8 0 0 M Pa.?Ji J C J 

[0013] 
[f!ifl©5516©^*] 

^jEBHoaBH^^iiijffjb^inty^xafcStt. *77*atft*aii;ti, milium 
. fiibiiKiiitt^JicvDa?*!. 20 

[0014] 

8u§e#7'X£«©J??-|*,0. 2-1. 1 mm?^:^fiHli. y^SfieS^ 

<b?tt«wtzcv»?9 : *i)»t<55*»*St^b^iHbc«fc , ;»jsrtt2cw?? ! 
3 . 0. 2mmtl?B;, tt33^bU7t£ffl&JgQ«&#^»£??£<«Z;fr i tfl.# 
jfiiE;tr7X*«<?>S?#0. 2-0. 7mm*i)r>fc»*c. K c <b 3 a <b 

[0015] 

say. fcattff^xsfcos?!*. >t ti v it ^ & <t t ti n it % & it v ? z & & <d m ? y m 
u ? to . rijc^^icawfiMflfJBWttifefflw^^iiw^^^snbar^xit**?) 30 

*?VfcHl)?»>3. |Bl a C b T . $ S . l^^l)^^t»tttE*^-?[Hlb-?^Z. * 
. fcSlttff^xlS^bSaHbtf^xSft*-?!*^ »u*IcfiriiT«8fiSctt¥ffiJi)i: 

07<P<b¥fiJ*l**KttC3HtU«8l). ft^Slfty 

7Xiti);iflfillllitf ^7 ^<jii)aw»««©*Jiii©A?«fflttc 
<b $ ft # « z # . y7Zt«4#U7 9<t?l)$tt^Hffii:$itb5n. t*fit 

- N a. 2 OS*l, K 2 03£ltttDiW*TZ#7XS«<<Mb3*l5£tt, su §5 E £ f! -? 
|d| b -? * I . 

[0016] 

»$««»ttMb3»fc#7X*«0*ffl5«J&:fil*. 2 0 0-8 0 0 MFa.?J)]Ci 

flf . A^H^SfflaiOlA^^lS^I'i, ft*L<B 3 0 0 ~ 6 0 0 MPo. 40 

* , »BB»«Kf*j«*fc*inff*j&#t±ffieBV!?-zfctoci*. » & « e k 

»J*8u0tt$a<b#7X*«^0t0®*lSiRl&73tt, 2 0 0-8 0 0 MPO.7J) 
);»fitb < , ?iJCfl*b < IJ 3 0 0 ~ 6 0 0 MPol?Ji J. ft $ SMb 7 X * * ± IC 
HtECVDft?»««lltiBJSr2Jld. fritCJ/^ISitflSnifeif), » * 

iSfc^sc'j^t < is . ib^a^aa^ftijftfeastaJi?? 1 * < szfi^ti^toz 

?fc,7t, * 1 Jf I6J&2> t ± SB KB V t J Z * # °J £ X « Z • 
[0017] 

aflBWiKtt^Hbsatttf^xsaojiffifcaigsrtt. 1 5um*a?ftut*s 
ttssnboa&Stfumiautf. i2oumjffi-?ttr^5!Z^JtiRi±©ja»^M(y)r<« 50 
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Z£*TftlSlC7ffiMQlMZ - ICt;mf2C*#ftttft7l)2#, 

1 20utnt^^ZVt3BltUC< < S I . afttt*v«iifitt*t*itrz*. a«n« 
»^ft*afty77at*©ff»**l©*rtt, » t u < r* 3 o ~ 1 ooum - nc» 

f L<U30~70um?J) l i> HcftS b < B 3 0 - 5 0 um?* J. ff J§ $ * f <9 ;£ 
C0018] 

iu^*iSfc^ficv^t<5; | K ftsaHbis^tt^tifcasfffcTtzair^fitfifco*. 10 
« « , ?7ZSS9iAytt, tfiJBaTftsaHtffiicftifziatirtu-zfi';. ft s 
3*ft«#oj3?Bift?ifc?7fc£Httci3^^3Hti,«i). 

[001 9 ] 

*9gBB©iiBH*l«W? : ft*aft* ,: 7Z*«^» l S.<?)<iiftlC 1 t#tlfeWlCtt, # v X 

SSQffiitt^iiSfffitb < , &#ft)ici* , 2. 4 ~ 2 . 6Ucm s 

tun. 

[ 0 0 2 0 ] 

^TC**"B®*7Ztfi<i)it¥fflJKC-3ll7SfU <tt«tZ. ««Rr. JK T IC ft it 7 SJC # 
8>J ft I* - 

[ 0 0 2 1 ] 20 
No.2 0 1*. ^^>^»IU^'J*fflJi«B*StB0c?'tt^fe^<9*^ScS'-?*^. * £ 
, #7X<?>»ttttt*U<fi]±?tt3J3:#?fci , >4'. ZXi'J'Hll^, ^tf>£##s] 
It * a 'J P/tM© « Iff ffiftft ft 45 I) . l%<k<)$l)Y, ljft»fi<«S?«it?« 

[ 0 0 2 2 ] 

Lie 01* - ftaflf*?l*4SL)». Noij 0 VI3D*7C. & IC^VfclffifitB 

J> a* . 3*«fc';*l)*. IA»fiTt^Hl»>i? . 
[ 0 0 2 3 ] 

k 2 Of*, $sattttiPi±rttZ^«--?^?>;>;tic, ft*»ftcJi(it?^*>X**8t 30 

ft ± 7 tt . m^^^lfflSl&^^ffiffiJ&TjlQ^rt^^^iWlC^^a^^T 1 ^!. 4% 
[ 0 0 2 4 ] 

S i 0 2 t* , #7Z9t*&-£;£jftt3ftt#-?3»3. 4 5 % * b 1 '> S L) * , lA>6<«i 

< s ft t ? . 

[ 0 0 2 5 ] 

j> i . zxj; | j'>si^iiStffc<s i i. -r x y in ± t ■* n. « < a u «■ 40 

n<*ll. 2 0 % <fc b 1 2 II >; , *7X<!)fcft»S<5]fe^, *UHS;§fiS#l!t!lC23 

a 

[ 0 0 2 6 ] 

B e 0 3 I* . *fflfl?*?i*«i)». ilot Ju);[;j; l i»i:e#^J:t^?6%J-?S 
S?t±3c*#-?ifz. 6%j;Unt <<> ff $ # $ u < « i * * t ic - 

[ 0 0 2 7 ] 

± ? tt J W "? J) J . 6%*'J#t>V. 7- 15 « I 4 # > £&&Jt IS] ± ©XfjSt* $ V> Xl « U 

^ e ic . $ s # *i * u . satetsftu, fcfctt&vuTff^x + ica?©-?***^ 50 
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« t) . 

M^O+CaO + SrO + BdO. tSfrTM?0*C0LOVSrO*B<xO*9ft8+<i> 
3 *i I* 1 0-2 5%?ft3CV Ififtt b 11 . M ^ 0 , C a. 0 . 8 )" 0 3i( J; & B a 0 tt , 
»ttttt|{a±?tt3Bli:ff?»>J**tC. SA©aBBSC*«J«fli;*?M. C H H © ft 1 

T-r^ft^ttt&z. *fcfc*tTirzfeMici*sroi*3%«.T, bo.o»z%^t? 

& 2 C >! £ U t) . 
[ 0 0 2 8 ] 

± IE j£ # W ^ ©if I <9 $ * U 7 , **BB<?>g«ltaittfi«l)eB-?, #7ZC?;8te<S>P& 10 
9)I»SJU7, 80s - 8 t z 0 3 . A S 2 O 3 - tUb W , 7yft»«yt«tSSl 
7t J;ll. fe^U, *yfrt*;K3>«»ttt±ifZfctt. gffl*C*fitt-5Fe 2 O 3 

tC^»H<. S^0. 1 5%»HT, HC0. 0 6XJKT?ft7CVtf£*Ll). 
[ 0 0 2 9 ] 

%,£f&tlk.Yft<)> N a. 2 0 L i 2 Of*, ft $ 3$ ft ? ft ? * K? <£ V . K 2 O *s )> 

jxyzmttn. /r?r>x*«®<b*a^y7X**<?)*iB®cr<»i)««?i*, k 2 
c t i* « it . 

[ 0 0 3 0 ] 20 

ti* u # . , a*<?S!ftt}iiP£u> » i 5oo-i eooticftmussatufc 

ft . »i 5B . S ^ IU 'J *D M ft U . lffl©7D-K)S- ? ^ > h - □ - & , 7' U X & £ V 

CJ;-)7tttCJS»t2. ft it ft . &SCJ&U-Zflr£<91M*CflJIIL ffi £ » I t U . 
H tl 3 . 

[ 0 0 3 1 ] 

rijcm^ottSSUbQfifccfc'j. y^xafettc^^snbtitt. flu s ft $ a ft <?> £ £ 
tf-z^tifitJticiRfcriisiiff. * ft «i c i* . mm? mzvm* vj LXttncifyzii 

at»»t 7 C * C «fc 'J - J"7Zt<!)Na.2 OfiiC/L i 2 0);»itgt<i)K 2 OM4 30 

?f>x*t?]5«af*iru? . ar : 77*acmM®*iff«j6*t*t7<b ! 3Pa^it 

tft it 7 d» IC tt , J^XllS^S^^TTtfSintf, 4 0 0 - 5 5 0 t<9«BJ'J 
-5A»5SlC2~10Btiay77*«t»*tti?C>:flf»*Ul). 
[ 0 0 3 2 ] 

J^xSttlb^aitf^e^i^'HtfaitJ^xSttf^i/tiS, » IB ft $ & ft 

to : /i 7^»mt!ir3c^cj;'Mb*aft^77»«±ic*ftX7:iit0Cflin. 40 
/$ *t # x * i7ffln ^tizKftxx" «JPH3cHiciR^rat*« Es»ftx7«V9X7:aft«» 

7 e: E>«y©«ijj)c*t^iDt7c^^?? : ?.«iie«scvD»icfiitift¥aft* , 7 

Xl«<5iSSH;5 0 0-5 5 0 3 : )! #»H I). 

[ 0 0 3 3 ] 

igBfl^lKVUTtt - BSftft^fflffi • ft*«>BAttC**lfe«ftX7:iltf»*U < m U 
>J tl 3 . HiE3Bfl*«»(7;)?r(*, AHn7SH3»ft, 1 0-2 0nm-?3» 

[ 0 0 3 4 ] 

HC, y7Z»®#^itZXi«y9l«HlM?7iJ 'J Y^7>--7 3 >tK 50 
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7tin. c<i)«ft, fly *. or . 80 S> > ; / i 7 ? # i> , ? / ; y7>yHi);#^3J , X 
to*»tZC^-?raBtic^lt^C^^-?f^. Bu IE IS fc T K D U A 'J 7 I © » 

IV tt , AUH7lHl»6. 4 0~6 OntnTJiK Vtf*?Rtt<5A?ft* 

1/ II. 

C 0 0 3 5 ] 

fcBflQfflG^BBti^MbSfiHbffvX**!*. >»^U, 7<Z?M, * B8 « $ 
[ 0 0 3 6 ] 

7fflH?»ft, 3 0 0~2 0 0 0 fi/D?Ji I C U II . * . * 9E Bfl © 21 afl * 1 

4 0 0 ~ 7 0 0 nm(5ilCfii)?llf®pt, ) I* . 9 

vf AHYU7BU3*d< 8 7 ~ 7 5 J C ^ Sift 9 S I tl . 

[ 0 0 3 7 ] 

[ x is m ] 

W T C X ffl ( fll 1 ~ 6 ) ft i!> # 8 flJ ( ffl 7 ~ 1 0) t ♦ tf T . *£Bfl?§¥|ffliu&B8f 
[ 0 0 3 8 ] 

^i©iliW($ffi;:Hi%) IU2 3 £ ? tttttt. *«<b», Kit ft. «H«»S-ttc 

ft L £ . -> 1 1 ? , £i£llZolSCA*l. 1 BOOtOfifitinlHiaiBSJPcSAU, 5 b# ^ 

tt . :<5y7X7Dv7Kta'ff55X55rnmXlfrO. 7 m m IC S Z .£ ? II 1 « 
ESi , ffi&JL - JHftCffilffltailBlcaoib. J-^XlStife. U 9 Y ?= . A 1 ~ 1 0 <>> °J 

«*)®-?©*B,3eja*tt, ?i~?2%-?^^fecRjs*«-?9*ai8ja*tt - 

stUVI 6 0 0 ( » » K fF ffl » ) tfflllTfflSU*.. 
[ 0 0 3 ?] 
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CaQ 
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4.5 
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^ 7 ,1 £ U £ . £ & 8S SHI U ft (J I S R 3 1 0 3-2) IC <fc -> 7 M% U . 

[ 0 0 41] 
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(54) CHEMICALLY STRENGTHENED GLASS SUBSTRATE WITH 
TRANSPARENT CONDUCTIVE FILM AND ITS MANUFACTURING PROCESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To retain surface 
compressive stress without causing decrease in 
strength under a film-forming condition for a 
transparent conductive film. 
SOLUTION: A chemically strengthened glass 
substrate with a transparent conductive film is 
manufactured by forming the chemically strengthened 
glass substrate by chemically strengthening a glass 
substrate and forming the transparent conductive film 
on the chemically strengthened glass substrate. The 
chemically strengthened glass substrate contains 2-7 
mass% Na20 and 0-3 mass% Li20 and has a strain 
point of >>50°C and a surface compressive strength of 
200-800 MPa. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a chemically-strengthened-glass board with a transparent conducting film with which a 
chemically-strengthened-glass board is formed and it comes to form a transparent conducting 
film on said chemically-strengthened-glass board by carrying out chemical strengthening of 
the glass substrate, 

A chemically-strengthened-glass board with a transparent conducting film whose strain point 
said chemically-strengthened-glass board with a transparent conducting film contains 2 to 7% 
of Na 2 0, and 0 to 3% of Li 2 0 by mass % display, and is not less than 550 ** and whose 
surface pressure shrinkage stress is 200 - 800MPa. 
[Claim 2] 

The 0.2-1.1-mm-thick chemically-strengthened-glass board [ said chemically-strengthened- 
glass board with a transparent conducting film ] with a transparent conducting film according 
to claim 1 . 
[Claim 3] 

The chemically-strengthened-glass board with a transparent conducting film according to 
claim 1 or 2 with which said chemically-strengthened-glass board with a transparent 
conducting film contains 4 to 13% of K 2 0 by mass % display. 
[Claim 4] 

Said chemically-strengthened-glass board with a transparent conducting film by mass % 
display 45 to 70% of Si0 2 , The chemically-strengthened-glass board with a transparent 
conducting film according to claim 3 which contains further 2 to 20% of aluminum 2 0 3 , 0 to 
6% of B 2 0 3 , 0 to 6% of Zr0 2 , and 10 to 25% of MgO+CaO+SrO+BaO. 
[Claim 5] 

A chemically-strengthened-glass board with a transparent conducting film given in any 1 
clause of Claims 1-4 whose density of said chemically-strengthened-glass board with a 
transparent conducting film is 2.4 - 2.6 g/cm 3 . 
[Claim 6] 

A chemically-strengthened-glass board with a transparent conducting film given in any 1 
clause of Claims 1-5 whose depth of a compressive stress layer of said chemically- 
strengthened-glass board with a transparent conducting film is 15-120 micrometers. 
[Claim 7] 

A chemically-strengthened-glass board with a transparent conducting film given in any 1 
clause of Claims 1-6 in which said transparent conducting film is a tin-oxide film. 
[Claim 8] 

It is a manufacturing method of a chemically-strengthened-glass board with a transparent 
conducting film which forms a chemically-strengthened-glass board and forms a transparent 
conducting film with an ordinary pressure CVD method on said chemically-strengthened- 



glass board by carrying out chemical strengthening of the glass substrate, 

A manufacturing method of a chemically-strengthened-glass board with a transparent 

conducting film characterized by the following. 

Said chemically-strengthened-glass board with a transparent conducting film is a mass % 
display, and are 2 to 7% of Na 2 0, and 0 to 3% of Li 2 0. 

A strain point is not less than 550 **, and surface pressure shrinkage stress is 200 - 800MPa. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to a chemically-strengthened-glass board with a transparent 
conducting film suitable for touch panels, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art] 

the glass substrate with a transparent conducting film in which transparent conducting films, 
such as tin oxide and indium tin oxide (ITO), were formed on the glass substrate - a touch 
panel, a display, the cover glass for solar cells, and antistatic — business — it is used for 
various fields, such as copy machine top-plate glass and a showcase for refrigeration. Loading 
to an information personal digital assistant (PDA), an electronic notebook, a cellular phone, a 
digital camera, FA apparatus, car navigation, etc. is increasing quickly as IT-izing and 
mobile-ization progress about a touch panel in it. 
[0003] 

The basic constitution of a touch panel is shown in drawing 1 . In drawing 1 , the upper 
electrode 3 which has the conducting film 2 for films on the film 1 of an input side, and the 
lower electrode 6 which has the transparent conducting film 4 on the glass substrate 5 put the 
dot spacer 7, and counters, The upper electrode 3 bends with the pressure at the time of 
inputting with a finger, the input pen 8, etc., and the position is electrically detected by 
touching the lower electrode 6. 
[0004] 

In recent years, to the use to mobile computing devices, small size, a light weight, and 
slimming down are demanded increasingly, and the thickness of the glass substrate 5 is also 
becoming thin from 1.1 mm to about 0.5-0.7 mm. However, when thickness of the glass 
substrate 5 was made thin, intensity fell and there was fault of being divided by fall under use 
or carrying, etc. 
[0005] 

In order to solve the above-mentioned problem, the method of making a compressive stress 
layer form in the glass substrate surface is generally known as a method of raising the 
intensity of a glass substrate. As a method of making a compressive stress layer forming in 



said glass substrate surface, The thermal-tempering-by- air-jets method which cools quickly 
the glass substrate surface heated to near softening temperature by air blast quenching etc., 
and the chemical-strengthening method which introduces the larger alkaline ion of an ion 
radius into the glass substrate surface by ionic exchange at the temperature below a glass 
transition point are typical. As mentioned above, when the thickness of a glass substrate 
becomes thin, in a thermal-tempering-by-air-jets method, the target intensity is hard to be 
obtained that it is hard to attach the temperature gradient of the surface and an inside in an air- 
blast-quenching process. Therefore, strengthening by the latter chemical-strengthening 
method is usually performed. 
[0006] 

On the other hand, the ITO film and the tin-oxide film are widely used for the transparent 
conducting film formed on a glass substrate. Since a tin-oxide film can be formed with the 
ordinary pressure CVD method not using a vacuum process compared with an ITO film, it has 
mass production nature and the feature which was efficiently excellent in abrasion resistance, 
or thermal and chemical durability while excelling in cost. 
[0007] 

However, when forming a tin-oxide film with an ordinary pressure CVD method, if 
productivity and film performance are taken into consideration, it is necessary to make 
forming temperature high. In that case, though chemical strengthening was beforehand carried 
out for the purpose of improving strength when the soda lime glass generally used was used 
as a glass substrate, by being exposed to an elevated temperature by stage film formation, the 
surface compressive stress layer was eased and there was a problem to which the intensity 
raised with much trouble falls. That is, it was difficult to reconcile the productivity of a tin- 
oxide film, and film performance and the intensity of a glass substrate. 
[0008] 

To the aforementioned problem, after forming a tin-oxide film, the method of carrying out 
chemical strengthening is indicated (for example, refer to the patent documents 1 and patent 
documents 2.). Since it does not pass along a hot membrane formation process after carrying 
out chemical strengthening if it is this method, the strength reduction of a glass substrate does 
not happen easily. However, in order to carry out chemical strengthening via a film inevitably, 
it is expected that ionic exchange becomes difficult compared with the case of a glass simple 
substance. Since alkaline ion is contained also in a film even if ionic exchange is possible, it is 
expected that the reliability in respect of membranous performance is inferior. 
[0009] 

The example which applied glass other than soda lime glass to the glass substrate of the touch 
panel is indicated (for example, refer to patent documents 3.). However, since it is not the 
improving strength purpose, chemical strengthening treatment is not performed. 
[0010] 

[Patent documents 1] JP,H9-59043,A 

[Patent documents 2] JP,H 10-231 147, A 

[Patent documents 3] JP,H8-1 19674,A 

[Problem to be solved by the invention] 

This invention tends to cancel above-mentioned SUBJECT. 

Also in the process formed at elevated temperatures, such as an ordinary pressure CVD 
method, even if the purpose makes thickness of a glass substrate thin, without spoiling the 
intensity of the glass substrate by which chemical strengthening was carried out, it is 
providing the chemically-strengthened-glass board with a transparent conducting film with 
which it can be satisfied of the practical strength of a touch panel enough, and its 
manufacturing method. 



[0011] 

[Means for solving problem] 

When this invention carries out chemical strengthening of the glass substrate, a chemically- 
strengthened-glass board is formed, Are a chemically-strengthened-glass board with a 
transparent conducting film with which it comes to form a transparent conducting film on said 
chemically-strengthened-glass board, and said chemically-strengthened-glass board with a 
transparent conducting film, 2 to 7% of Na 2 0 and 0 to 3% of Li 2 0 are contained by mass % 
display, a strain point is not less than 550 **, and surface pressure shrinkage stress provides 
the chemically-strengthened-glass board with a transparent conducting film which is 200 - 
800MPa. 
[0012] 

This invention forms a chemically-strengthened-glass board by carrying out chemical 
strengthening of the glass substrate, It is a manufacturing method of the chemically- 
strengthened-glass board with a transparent conducting film forming a transparent conducting 
film with an ordinary pressure CVD method on said chemically-strengthened-glass board, 
Said chemically-strengthened-glass board with a transparent conducting film contains 2 to 7% 
of Na 2 0, and 0 to 3% of Li 2 0 by mass % display, The manufacturing method of a chemically- 
strengthened-glass board with a transparent conducting film, wherein a strain point is not less 
than 550 ** and surface pressure shrinkage stress is 200 - 800MPa is provided. 
[0013] 

[Mode for carrying out the invention] 

The chemically-strengthened-glass board with a transparent conducting film of this invention, 
Carry out chemical strengthening of the glass substrate, for example, a glass substrate is 
immersed in the heated potassium nitrate fused salt, After [ which carries out ionic exchange 
of the sodium ion in a glass substrate surface and a lithium ion and the potassium ion in fused 
salt ] considering it as a chemically-strengthened-glass board especially more, it is obtained 
by forming a transparent conducting film on said chemically-strengthened-glass board. The 
desirable forming-membranes method is an ordinary pressure CVD method. 
[0014] 

As for the thickness of said glass substrate, it is preferred that it is 0.2-1.1 mm. By making 
thickness of a glass substrate into a mentioned range, it is contribution **** to the weight 
saving of products, such as a touch panel. The compressive stress layer of the thickness which 
cannot be formed in thermal tempering by air jets can be made to form by chemical 
strengthening. There is a possibility that it may become impossible to be satisfied with less 
than 0.2 mm from a viewpoint of practical strength even if it carries out chemical 
strengthening. Especially chemical strengthening is effective in the sheet metal of 0.2-0.7 mm 
in the thickness of said glass substrate. 
[0015] 

It of the thickness of a non-tempered glass board is the same as that of the thickness of the 
chemically-strengthened-glass board by which chemical strengthening was carried out, and it 
is the same also as the thickness of the chemically-strengthened-glass board with a transparent 
conducting film with which the transparent conducting film was further formed on it. 
Similarly, physical properties, such as density and a strain point, are also the same among 3 
persons. Although chemical composition differs microscopically in a very thin surface with a 
non-tempered glass board and a chemically-strengthened-glass board, the chemical 
composition as the whole glass substrate does not change substantially. Although chemical 
composition differs microscopically in respect of the existence of a very thin transparent 
conducting film with a chemically-strengthened-glass board and a glass substrate with a 
transparent conducting film, the chemical composition as the whole glass substrate does not 
change substantially. That is, the chemical composition of glass substrates including Na 2 Q 



content and K2O content is the same among said 3 persons. 
[0016] 

As for the surface pressure shrinkage stress of a chemically-strengthened-glass board with a 
transparent conducting film, it is indispensable from a viewpoint of the practical strength of a 
touch panel etc. that it is 200 - 800MPa, and it is 300 - 600MPa preferably. In order for after 
transparent conducting film formation to make surface pressure shrinkage stress a mentioned 
range, it is desirable still more preferred that it is 200 - 800MPa, and the surface pressure 
shrinkage stress of the chemically-strengthened-glass board before transparent conducting 
film formation itself is 300 - 600MPa. Since a glass substrate serves as an elevated 
temperature during membrane formation when forming a transparent conducting film with an 
ordinary pressure CVD method on a chemically-strengthened-glass board, stress relaxation 
happens easily and there is a possibility that it may become impossible to maintain the 
intensity obtained by chemical strengthening treatment. Therefore, as mentioned later, even if 
it is after membrane formation by the strain point of a glass substrate being not less than 550 
**, it becomes possible to make surface pressure shrinkage stress into a mentioned range. 
[0017] 

Although the effect of sufficient chemical strengthening is not acquired with it being less than 
15 micrometers, the depth of the compressive stress layer of a chemically-strengthened-glass 
board with a transparent conducting film cannot expect an effect of the further improving 
strength at more than 120 micrometers, and is not economical. Although cutting the 
chemically-strengthened-glass board with a transparent conducting film of large size from a 
viewpoint of productive efficiency in the size of a request in a post process is performed, it 
will become difficult to cut if the depth of a compressive stress layer exceeds 120 
micrometers. When strengthening performance and a sectility are taken into consideration, 
preferably, 30-100 micrometers, the depth of the compressive stress layer of a chemically- 
strengthened-glass board with a transparent conducting film is 30-70 micrometers still more 
preferably, and is 30-50 micrometers especially preferably. The depth of a compressive stress 
layer does not change with the membrane formation in an elevated temperature substantially. 
[0018] 

The strain point of the glass substrate used for a chemically-strengthened-glass board with a 
transparent conducting film is not less than 550 **. When a glass substrate becomes being 
less than 550 ** with an elevated temperature during membrane formation with an ordinary 
pressure CVD method, stress relaxation happens easily, and there is a possibility that the 
intensity obtained by the chemical strengthening process may fall. The strain point of a glass 
substrate means the strain point before membrane formation and chemical strengthening, and 
even if it is after chemical strengthening and membrane formation, it hardly changes 
substantially. 
[0019] 

In order for the chemically-strengthened-glass board with a transparent conducting film of 
this invention to contribute to the weight saving of a product, the lower one of the density of a 
glass substrate is preferred, and, specifically, it is preferred that it is 2.4 - 2.6 g/cm 3 . 
[0020] 

The chemical composition of the glass substrate of this invention is explained in detail below. 

The following ingredient rates are mass % displays. 

[0021] 

Na20 is an essential ingredient for making a surface pressure shrinkage stress layer form by 
ionic exchange. It is also an ingredient which raises the melting nature of glass remarkably. If 
less than 2%, ionic exchange will become difficult and a desired surface pressure shrinkage 
stress layer will not be obtained. If more than 7%, a strain point not only becomes low, but the 
weatherability of a glass substrate will fall. 



[0022] 

Although Li 2 0 is not an essential ingredient, it is an ingredient for making a surface pressure 
shrinkage stress layer form by ionic exchange like Na 2 0. It is also an ingredient which raises 
the melting nature of glass remarkably. When more than 3%, there is a possibility that a strain 
point may fall. 
[0023] 

K2O is an ingredient required in order to raise the ion-exchange rate in chemical strengthening 
and to obtain desired surface pressure shrinkage stress and the depth of a compressive stress 
layer while being an ingredient which raises melting nature. If less than 4%, while melting 
nature gets worse, an ion-exchange rate falls and it is not desirable. When more than 13%, 
there is a possibility that a strain point may become low. 
[0024] 

Si0 2 is an ingredient which constitutes the skeleton of glass. If less than 45%, while a strain 
point will become low, there is a tendency for weatherability to get worse. If more than 70%, 
the viscosity of glass will increase and melting nature will get worse remarkably. 
[0025] 

aluminum 2 0 3 is an ingredient which raises an ion-exchange rate while being an ingredient 
which makes a strain point high. If less than 2%, it becomes low, the effect of the 
improvement in an ion-exchange rate is also no longer acquired, and a strain point is not 
preferred. Since the viscosity of glass will become high if more than 20%, homogeneous 
melting becomes difficult. 
[0026] 

Since melting nature improves by adding, B 2 0 3 can be made to contain to 6%, although it is 
not an essential ingredient. If more than 6%, while the vaporization at the time of melting will 
become intense, since there is a possibility that a strain point may fall, it is not desirable. 
[0027] 

Although Zr0 2 is not an essential ingredient, it is an ingredient which raises an ion-exchange 
rate while being an ingredient which raises a strain point. If more than 6%, since density 
increases, melting nature also gets worse and the effect of the further improvement in an ion- 
exchange rate remains into glass as non-melt, it is not preferred while not being obtained. 
As for the content of the sum total of MgO+CaO+SrO+BaO, i.e., MgO, CaO, and SrO and 
BaO, it is preferred that it is 10 to 25%. MgO, CaO, SrO, and BaO are an ingredient effective 
in regulation of a strain point while being ingredients which raise melting nature. Since 
melting nature will get worse if there are few these total amounts than 10%, it is not desirable. 
If there are more these total amounts than 25%, it will become easy to devitrify, and also there 
is a possibility that a strain point may fall. There is also a possibility that an ion-exchange rate 
may furthermore fall. In order to lower density, it is preferred that SrO is 3% or less and BaO 
is 2% or less. 
[0028] 

As arbitrary ingredients other than the above-mentioned ingredient, SO3, Sb 2 0 3 , As 2 0 3 , a 
chloride, fluoride, etc. may be suitably contained as a clarifying agent in the case of melting 
of glass in the range which does not spoil the purpose of this invention. However, Fe 2 0 3 
which has absorption in a visible range in order to raise the visibility of a touch panel, As for 
an ingredient which is mixed as an impurity in raw materials, such as NiO and Cr 2 0 3 , 
reducing as much as possible is preferred, and it is respectively preferred that it is especially 
0.05% or less 0.15% or less. 
[0029] 

Ionic exchange of Na 2 0 and the Li 2 0 is carried out by performing chemical strengthening to 
K 2 0 as touched previously. In the very thin field of the surface of the chemically- 
strengthened-glass board after ionic exchange, although the ingredient of K 2 0 has increased, 



as a presentation of the whole chemically-strengthened-glass board, it does not change 

substantially. 

[0030] 

Although the manufacturing method in particular of the glass substrate before chemical 
strengthening used for this invention (that is, unsettled) is not limited, For example, a proper 
quantity of various raw materials are prepared, and after heating and carrying out melting to 
about 1500-1600 **, it uniforms by degassing, stirring, etc. and fabricates to tabular by the 
well-known float glass process, the down draw method, the pressing method, etc. Cutting and 
polishing work are performed to desired size after annealing if needed, and a glass substrate is 
obtained. 
[0031] 

By the method of further predetermined chemical strengthening, chemical strengthening is 
performed to a glass substrate. As the method of said chemical strengthening, especially if 
ionic exchange of Na 2 0 and Li 2 0, and K 2 0 in a glass substrate surface can be carried out, will 
not be limited, but. The method of carrying out ionic exchange of Na 2 0 in glass and Li 2 0, and 
the K 2 0 in fused salt is mentioned by specifically immersing a glass substrate in the heated 
potassium nitrate fused salt. In order to provide the chemical-strengthening layer which has 
desired surface pressure shrinkage stress in a glass substrate, it changes also with the 
thickness of a glass substrate, but it is preferred to make a 400-550 ** potassium nitrate 
solution immerse a glass substrate for 2 to 10 hours. 
[0032] 

After forming a chemically-strengthened-glass board by carrying out chemical strengthening 
of the glass substrate, a transparent conducting film is formed on said chemically- 
strengthened-glass board. As a method of forming a transparent conducting film, an ordinary 
pressure CVD method is used preferably. The following methods are used, when using an 
ordinary pressure CVD method and forming a tin-oxide film on a chemically-strengthened- 
glass board, using the tin oxide as a material of a transparent conducting film. First, a 
chemically-strengthened-glass board is thrown into a belt type heating furnace, and a tin- 
oxide film is formed on a chemically-strengthened-glass board by spraying material gas from 
an injector with carrier gas. As material gas, the tin-oxide raw material in particular used is 
not limited, but can use tin salt ghosts, such as a tin tetrachloride, alkylation tin, etc. Minor 
constituents, such as fluoride and antimony, can be added for adjustment of membrane 
resistance. As for the temperature of the chemically-strengthened-glass board in said ordinary 
pressure CVD method, it is preferred that it is 500-550 **. 
[0033] 

As a transparent conducting film, the tin-oxide film excellent in abrasion resistance, or 
thermal and chemical durability is used preferably. As for the thickness of said transparent 
conducting film, when using as a touch panel, it is preferred that it is 10-20 nm in respect of 
transmissivity. 
[0034] 

In order to prevent the alkali migration from a glass substrate to transparent conducting films, 
such as a tin-oxide film, alkali barrier layers, such as a silicon oxide, may be provided 
between a glass substrate and a transparent conducting film. In this case, membranes can be 
simultaneously formed by, for example, spraying the gas which consists of a mono silane and 
oxygen from another injector. As for the thickness of the alkali barrier layer of said silicon 
oxide, when using as a touch panel, it is preferred that it is 40-60 nm in respect of an optical 
property. 
[0035] 

the chemically-strengthened-glass board with a transparent conducting film of this invention - 
- a touch panel, a display, the cover glass for solar cells, and antistatic - business — it can be 



used for various uses, such as copy machine top-plate glass and a showcase for refrigeration. 
[0036] 

As for the sheet resistance values of the chemically-strengthened-glass board with a 
transparent conducting film of this invention, when using as a touch panel, it is preferred that 
they are 300-2000ohm/**. The highest transmissivity in the visible light of the chemically- 
strengthened-glass board with a transparent conducting film of this invention (on conditions 
without a rear-face coat) The highest transmissivity is meant among the transmissivity in the 
range of 400-700 nm. When using as a touch panel, it is preferred that it is 87 to 95% in 
respect of visibility. 
[0037] 

[Working example] 

An embodiment (Examples 1-6) and a comparative example (Examples 7-10) are given to 
below, and this invention is explained in detail. However, this invention is not limited to this. 
[0038] 

raw materials for glass currently generally used, such as an oxide, hydroxide, carbonate, and a 
nitrate, are chosen suitably, and it is set to 2 kg as glass so that it may become the presentation 
(unit: mass %) of Table 1 — as — weighing — and it mixed. Subsequently, it put into the 
crucible made from platinum, it supplied to a 1600 ** resistance heating type electric furnace, 
and melting was carried out to it for 5 hours, degassing and after uniforming, it slushed into 
the mold material, and cooled slowly at a predetermined temperature, and the glass block was 
obtained. It cut and ground so that size might be set to 55x55 mmx0.7 mm in thickness from 
this glass block, and finally both sides were processed on the mirror plane, and the glass 
substrate was obtained. At this time, the highest transmissivity in the visible light of Examples 
1-10 was 91 to 92%. The highest transmissivity in visible light was measured using 
spectrophotometer UV1600 (made by Shimadzu). 
[0039] 

[Table 1] 





M 1 


m2 


ffl3 


M4 


m 5 


0»J6 


017 


ms 


^19 


m 10 


S102 


61.0 


62.0 


57.0 


65.0 


63.0 


68.0 


72.5 


65.5 


64.0 


56.0 


M203 


9.5 


7.5 


12.5 


4.0 


11.0 


3.0 


1.5 


17.0 


16.5 


11.0 


B203 


0 


1.0 


0.5 


0 


0 


0 


0 


0 


0 


6.0 


IA20 


0 


0 


0.5 


1.0 


0 


0 


0 


5.0 


0 


0 


Na 2 0 


5.0 


6.0 


4.0 


3.0 


7.0 


5.5 


13.5 


8.5 


11.5 


0.5 


K2O 


9.5 


8.0 


8.0 


12.0 


5.0 


7.5 


0.5 


0 


3.0 


0 


MgO 


5.0 


8.0 


4.5 


5.5 


5.0 


7.0 


4.0 


3.0 


4.0 


2.0 


CaO 


6.0 


1.0 


7.0 


5.0 


5.0 


4.5 


8.0 


0 


1.0 


3.0 


SrO 


1.5 


3.0 


2.0 


1.0 


2.0 


0.5 


0 


0 


0 


6.5 


BaO 


0.5 


1.0 


2.5 


0 


1.0 


2.0 


0 


0 


0 


15.0 




2.0 


2.5 


1.5 


3.5 


1.0 


2.0 


0 


1.0 


0 


0 



[0040] 



The density and the strain point of said glass substrate were measured. Density measured 
about 20-g lump by the Archimedes method. The strain point was measured by the fiber 
enlargement method (JIS R3 103-2). The result is shown in Table 2. 
[0041] 

Subsequently, said glass substrate was immersed in 500 ** about Examples 1-6 and Examples 
9 and 1 0 for 5 hours into the potassium nitrate fused salt which carried out heating 
maintenance, chemical strengthening treatment was performed, and the chemically- 
strengthened-glass board was obtained. About Examples 7 and 8, it was immersed in 450 ** 
for 5 hours into the potassium nitrate fused salt which carried out heating maintenance, 
chemical strengthening treatment was performed, and the chemically-strengthened-glass 
board was obtained. Next, the chemically-strengthened-glass board was fed into the belt 
furnace, with the ordinary pressure CVD method, a tin tetrachloride, water, methanol, and 
hydrogen fluoride were sprayed, the tin-oxide film was formed on the chemistry glass 
reinforced substrate, and the chemically-strengthened-glass board with a tin-oxide film was 
obtained in the membrane formation zone heated at 530 **. 
[0042] 

In Examples 1-10, sheet resistance values and the highest transmissivity in visible light were 
measured about the obtained chemically-strengthened-glass board with a tin-oxide film. Sheet 
resistance values were measured using the four point probe method by RORESUTA MCP- 
T250 (made by Mitsubishi Chemical). The highest transmissivity in visible light was 
measured on the conditions which do not have a rear-face coat using spectrophotometer 
UV1600 (made by Shimadzu). 
[0043] 

As a result, the highest transmissivity in the visible light of the chemically-strengthened-glass 
board with a tin-oxide film in Examples 1-10 is not less than 90% in Examples 1-10. 
Sheet resistance values are 800-1 200ohm/**, and it checked that performance sufficient as a 
lower electrode of a touch panel was obtained. 

[0044] 

Subsequently, the ratio of the surface pressure shrinkage stress which measured the depth of 
surface pressure shrinkage stress and a compressive stress layer, and was beforehand 
measured before membrane formation about the chemically-strengthened-glass board with a 
tin-oxide film in Examples 1-10, and the surface pressure shrinkage stress after membrane 
formation (surface pressure shrinkage stress before the surface pressure shrinkage stress / 
membrane formation after membrane formation.) Hereafter, it is called a compression stress 
ratio. It asked. Measurement of the depth of surface pressure shrinkage stress and a 
compressive stress layer was performed in surface stress meter FSM-60-V (made in the 
Orihara factory) using some cut-down flakes. The result is shown in Table 2. 
[0045] 

The fracture strength of the chemically-strengthened-glass board with a tin-oxide film of 
acquired Examples 1-10 was measured with the concentric circle bend test method. That is, 
the chemically-strengthened-glass board with a tin-oxide film has been arranged on a 
retaining ring 46 mm in diameter, and fracture strength when load was applied and it 
destroyed at the crosshead speed of 1 mm/min to the film surface side using a ring 1 9 mm in 
diameter was searched for. Fracture strength examined every ten chemically-strengthened- 
glass boards each with a tin-oxide film, and calculated average value. As for fracture strength, 
it is preferred practically that they are 350 or more MPa. The result is shown in Table 2. 
[0046] 
[Table 2] 
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0112 


01 3 


01 4 


015 


0J6 


017 


018 ! 


0J9 


01 10 


CO 


590 


570 


580 


550 


590 


570 


510 


480 


570 


630 


(g/cm 3 ) 


2.55 


2.54 


2.60 


2.55 


2.54 


2.52 


2.50 


2.45 


2.46 


2.77 


(MP a) 


390 


430 


390 


340 


530 


450 


150 


170 


190 






40 


80 


60 


100 


30 


50 


20 


130 


20 


- 




0.98 


0.96 


0.95 


0.94 


0.99 


0.98 


0.71 


0.55 


0.96 




(MPa) 


470 


520 


490 


500 


430 


480 


290 


320 


180 


160 



[0047] 

As shown in Table 2, since Examples 1-6 was [ the strain point of a glass substrate ] not less 
than 550 **, even if a compression stress ratio is close to about 1 and it let the membrane 
formation process pass, the fall of surface pressure shrinkage stress did not take place, and 
stress was not eased. As a result, fracture strength also became high and it was shown that it is 
practically sufficient intensity. Since it was a range whose depth of a compressive stress layer 
is still more preferred, when the chemically-strengthened-glass board with a transparent 
conducting film of Examples 1-6 was cut in the wheel cutter, only the glass substrate before 
chemical strengthening has cut by one 1 .2 to 1.5 times the wheel pressure of this satisfactorily 
to the wheel pressure which can usually be being cut. 
[0048] 

On the other hand, since a strain point was 510 **, Example 7 whose glass substrate is soda 
lime glass had the low compression stress ratio, when it let the membrane formation process 
pass, the fall of surface pressure shrinkage stress took place, and it was shown that stress is 
eased during membrane formation. As a result, fracture strength was also low. Although the 
compressive stress layer was quite deep, since the strain point of a glass substrate was 480 **, 
like Example 7, the surface pressure shrinkage stress after membrane formation became low 
by stress relaxation, and the fracture strength of Example 8 was also low. When the 
chemically-strengthened-glass board with a transparent conducting film was cut in the wheel 
cutter, since the compressive stress layer is deep, it cuts, a line could not enter easily, and 
even if it increased wheel pressure, it was not able to cut well. Although Example 9 had the 
strain point of mother glass as high as 570 **, since it was small, intensity with it was not 
obtained for K 2 0. [ a slow ion-exchange rate and ] [ sufficient ] Since Example 10 had small 
Na 2 0 content, it was not formed, so that it could distinguish the compressive stress layer, 
even if it carried out chemical strengthening treatment of it, and was quite low. [ of fracture 
strength ] 
[0049] 

[Effect of the Invention] 



Since the strain point of a glass substrate is not less than 550 ** and the chemically- 
strengthened-glass board with a transparent conducting film of this invention can maintain the 
surface pressure shrinkage stress which stress relaxation did not happen easily during 
membrane formation, and was obtained by chemical strengthening treatment, even if it makes 
thickness of a glass substrate thin, it has practically sufficient intensity. Therefore, the 
chemically-strengthened-glass board with a transparent conducting film of this invention is 
preferred as a component for touch panels. A productivity drive is expectable when a 
possibility that membranes can be conventionally formed at an elevated temperature 
increases. Forming temperature ranges, such as films other than a transparent conducting film, 
for example, an alkali barrier film, an antireflection film, and an insulator layer, also spread. 
Furthermore, high temperature processing also of chemical strengthening becomes possible in 
a similar manner. 

[Brief Description of the Drawings] 

[Drawing l] The figure explaining the composition of a touch panel 
[Explanations of letters or numerals] 
1 : Film 

2: The conducting film for films 

3: Upper electrode 

4: Transparent conducting film 

5: Glass substrate 

6: Lower electrode 

7: Dot spacer 

8: Input pen 



[Translation done.] 



